cSte aift « aHata 

PHYSICAL QUANTITIES AND MEASUREMENT 



| I tuiBlI ©atHfl af^f& Rah '{J'fttSlI'fl'SlW eiRt^o I G8IUM ^aE*la> CSfCT* 

^ ■'italRw qjq^o ^tJIswu , CTlal^aaa flk'Ofl dJftfeaa aa$ Tfaa I aHa 

ef)qic<p ^aa 'Q a^a, -qfFac.il ficac* amm-aitaa l R 5 "^ Retltia m<pRci 

a^aaafti dlfW^la <WEa aaf*te R«l 3 R ftaaa ataals atac-w d^aa’aica dta i ^ 

aaflOI 'Bihfll OT$ d1&)*iq»ki Otta* ’JJ t'ol'oRtwk'is RcHq 'TOI diHflRwk'tti Rq»lt*Hn da*f& *ixRp"o a»m 
*)IrHIR'S‘ q^Rln mja aa RwRwdH Rwl^lum q»lt«M aW dRon aSlwta ®a>1 Wa I 

^mita* tmflM #ata am affcft aawa atw ata-OTrwa ajtawrc mf&s i aia-<snc«m ftaataa* ^n as 
afona i aatfftwiwu am aaa atHt«i$ aiPr afaata tocs as i «n$ aaitoi afcata, arnicas 
, o(i*^^iR)<p a»*ft , aR^icdfl RR^ a*m 'e tucas qjqal* , °ilt*ii» , ii ^aa i ] 


aft ciw ^imat- 

i. aatfR«i«a aftaa « <smA*ia ajwn amw ama i 

«. cste aift [ ala ^ d-pq^R ] ail^R«icaa 1$Rf ajrajr a^tcs ataa i 

8 . 

(t. m1R<i» alRl 'Q a^f sllPliJ ai4q>j qjWTf q^oo dlna I 
'Sj. dRaMs 'q|''s^r|R»q* ^-pn> qjHjI -pal'd ama I 

a. iflPfiJ RaH aw'o dlsq i 

v. 4 -m-w fcaatfis « ^a^R^cam ^ai^awa Rata ataa i 

j». ta®rt^ar afostat, tf'Sta ^ fS* amm w aai<fe»lwa amat aaw amro ama i 

io. a-^aiF® amm ara goIwiRi aRina -ww> ama i 

a^at^aai^,1^imtamiaai^c#iaajMjt w^ama i 

?iaa aMatfc amm w ^ ^ifF©a a^ wjivm « 'smi^ ataa i 

taaPHa #aca aia^s ^aa ^ifFoa a^aiiSla «a, c^?a « ^m^ am^a ataa i 
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Physics 

RtolW?! <?T , WI?I ’Rtf « *t% fa?T TOIRTI mt m ^ ’RtfR'SsM I 

sto ~sm v tft<m, < #¥ e t « RcsR^m ^ « tp 5 # ®h*iifc*i ^ 

MQmM*|V8«IW SsT 2R5N wt I 

'RtfR«lMi! 

R'SslWfl blR<W$ W ’RtftfsiR | 'RtfR'SaH ^ Pl'SelW?] ifRsft pflPR 5 *M (RRRt 4?J 
Rasiw* ^hjhj i ^fm e t^t > ^ wpfitosr ^ ’RtfR*®^ 

^®T ^tf% Rt ^ *t$R ^ w ffl *tf^a R'MMd 

^T^f%l (RW ^ <FGJ f^sQTTf t^Sspr, C'SrJlTvof^'SaH (?fW *Sl«fofliH 

V| WlRssH ^tfST ’RtfR'SslMJl « ^J^^Mlfv©s5 £Ffs W I ^ 

<sr 7 ’MR&jhw *m\ ’tift = oo <rR& 3 M (*) « 

^SWfofo&M (vs) ( 8 ) «IIWI 4 R«*H (<t) ^©tf^s <£H 4 RtoH (fe) W^tBf <Rtftf®SR (s) 

’ISTOWR* 'RtfR&H (V) «RtffiwR (*) (RPRT^R *RtffiwR (io) I 


•WtffoMm #*|R*I*| 

«rf^s ftasiwa wi i R&iWfj 4$ 'sewR* c'W jmx. 1wt%^ V5f<p|7^ «d^r, ^ 


®nf^m « $«rr i R«iwu ctictt wf% 


I fttolW* fcgfa, « Wt ?RR 


®fi%r ^j i sttffam chict^ %#!%( fosiwa vBj^w wtr gjw i <s$ 

«[^TO <Rtffwt%iR vspRR ^T *Rtfa CR^ t I C#R fe*8-«A) >l"lRfo 

V 5 farrcl% W tf*ORs I Ifcft MUbyfclM* <£fm <tf -*l"lt 4 e BrWWH I R*«IMU $R*IW f^PWlPl 


(ISlR^ ff^- 8 ii>S) RR I 


<J*"RH valER ^sR ^Rf V 5 rftR 5 


*nt wr arcs© 7m i <v»^iw ^ovaj « m%© fwn5 ot cm ^®r ^©t^ 


R<j^<p ^©13 v 5 f^ 7 RtflCR 3 ^t^pR 5 WR I 

Tfpsff^s C 5 Wl 1 ^m (§ 3 ^ svbo-vaso) Kte'ti OR OT «lR«|erJ <i)^ mK& I ^ 

4|^ii <v$vih *rm«tm o»tii >i«35 «ihiii i 

^rtPpRf^i Phoicsw « ^aw f^riws ^*Br Rs?ti%t 

awsr «nR^iu ^ <n^r c®wh Wra w i 1^ c*ll% >ikimj jji<m afti c^^vs 

«lt$T C#«Re erHt'sH I 

vsrti^lwBj *& «pc?R5 ^5T#m c:< 1'S0|R4 vsiiR^ifi 3p^a «if^® mi 3^o*iw arcarn w% 
^®MlC*f ? 46 b|R^ vsi^P^^ I ?m *lfm 3 fBM ^vBfHUl^H « 

w®i^ m t<fm»fw ^%i R^h, «iPr©, cerjifafam, * « I6 R»wi 
f^tws <n?n# %sr i «aft 3 prt *twt cro t^R m ^it«tR 
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(i'W-iovsi) 43^413 tof3 (i'W-iovsb') 43 43313 tom fccgwMi i ftto (i^ « 43337 

aifto toii%t tom <Mcv®rj cjjc<mwi <p^ <3313 ^ <fw tor 4Kmt4 #u 3itoi 4m tom 4$ 

3^43 to3ifa4t 4<33 445 4?h 33 ^ <3<4 4mtw3 <5i<3 4t<3 4m$ 4431 <*$<4 &ms 3 $ i 

4l4ft 4tb to *#41 to* $53 4t^34 4ffq3 to 4t<3 I 413-41^ (b-^-^) 

3^43 ttom mto* 44 ft 43>ii$c<piftto <3<33 i 4 $ 3$<3 <n^Wfi i 3tG3t 3ra i #nw 

^t% 4<34 (fw 4 $ <n^<pw5i mt^Rmr 4f®<?‘i% ^tm 431 \ 

3413 <343 (i^i8-i^8) %33 311^34* <totf34 3to3 ?m\ i to 4<4 *to*H « 3ft4<33 
nitwit tos|W3 33 34J 431 $f&4 I tortOTt 37 to *K3<3t *14<4 j 1 <3<lto 

3% 3ft343 4<3 i5<4l4W43 44fit 4ff53 tto 4Wto-H I to ^T5 4WI ftoft ^<3G 

33to7t 3to5 ^ to*Kmt37 ^8H % I Wt to f^ 313133 3421 3W13 3TC3 ^5133 43<4 W 

331 

371 RRG 37:3 4t<3 ^?5*mTr 43 w <Kiiw 33i<ito3ifi 43P&«t 3433 1 toiM3 

^ssj^rnsrtrr 4i3t 43tofa 43313G 3t<33 i 4t. tori? (^80-^04) fe/34^ to toito 3<333t g 4^ 
33K33 437 fi>343%i 3<3 4K53 1 vsrra aftopm ^3 4tto4i3 3433 4i4if33 <33 1 

3l$<33 (iG^G-iG^<?) C3l3%I 3f% 33fc3f&3f 4<33, 3t43 3ltoj4 <4to3 f34l*l 3^13 431 4K3I3 
4433 vsc^4 vS«l<W 4<33 I 331^ ^4 (iGvStf-i^ovs) 33tto totolt34 3<33 «l*i3 r 3t3 3*<33 I 13^ 
&K3 37K33 <33 43t3 ^ <#^1-^3^ F1313 331^ 3^33 (iG^S-iG^i) I «3 ^34 (iGoV 

iGb3})) 31^ 3P3 ^rltom 4C33 I C31313 (iG88-iSio) ^tl%3 .33# ^33(^3 5j^3 3%m 4C3 
'srra C33 3^313 4^33, R5^ ^i3 Wl# tol%33 C4$$ to3 4C33R C3 'STM <33 44 C3R 

<4Mlf^4l3 <3 < 3 I<J< 4 R 34 ^3 31331 ^3to 4<33 <43313 (i<?Si-iGvso) <3$ 313313 3t3l33 
31R144 3^ <33 ^33 3ttoJ I <433K33 3I4WJ3 ^3 1%% ^3t, RiR 3#|4 ^01413 443C33 

3f33<^ $3^31413 4433 433t 4<?H I Sto3 3f%33 3^3<4 ^3 3tR%4 ^<313 ^ 3151^ 

43<33 413 ^lll^<4yiU3 (i<?8G-iGoi) 3^343 43 4<313 3l3t I 

'srigto ^G3iR4 3*3f43 ^pr ^k 5 ^(m R3TI4 toft 3 #iRg 3 (i^s-iGs^) ffcs \ f%ff$ 333 
<3313 <3 33C343, 3ft43 ^ ^S*l4oK3 <#s 31% 4553 3313 G 4133 3<37 4*3^ R%3 ^3^34 
4C^3 ^3 1%% I 3lR1%4 4^ %13 G 3ft4l3 3t37<3 <3 4<^3 45M 3l5lt<33 ^3^34 31313 ^531 
4<33 3#lRGI 413 43 ^41313 4<33 13^53 (iv!j8^-i 3^3) I 3TtRRG 333, «lt4, ^3«t, 333 ^4J|f33 
3W1 3313 G 4W3 3<3T 4*®f4 f3%3 4<33 I W1 1%f3 3^3 34<33 f333 4113^413 G ^to3]l3 to 
41133 4<33 I R^^f^3343 3tom3M4lRto4<33 33toG33R3]l3%]l4to^^31 43? 
f%fft3 3^t4f 3^31 4K314, 413 G 34toK3G 413 43313 41^1 «lR<43 4?3 3131 41M<^I3G % 
4ltol3l 
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aal4toh 


'Q te*toi *to}* «ntom « $ro* Pm toe** fto Ptar *i* i cem* 's*te5* 

'sntofs t%* Pm to** to ^to am* toi to Uto* 
TO*cto (i<m-ivfri) c*ai* c*, ^<5, aro* ctoa* to toi <sft rnttoa* tocam **ITO 
(5 s # (Mn-in*) « Bmw (ivo8-iv^<?) <i toto to ctoa* to ^<5, sm 
S«r to 4 $ "to rnitoro* Pie** i ^ <*fl> ^pir *%e** *ftoo |fw ato 
«lltoM I 

hv^8 to csm* 3 # totto* (iv«i-ivss») c*at* c*, tot 4*j aro ^itoeto** i to 

CTO « (to** CTO 7 ** TO ^sltocto** TOJ* to* to I ib-Mr TO C 5 *to ^T#Q 

(iVfr<l-iVSfc8) 4**§ **** to** fcflt** « fcjRlfe* TO* I iMfcfc TO TO*# (iHS-iifc®*) «fl **** 
TO0* W TO to** Tj^ ctoTO 7l?j^o afrle*l* Wff TOR I W^TO^SlPfto^ttoh 
pg pj; (hwftr - ijjvs'T) mero tor* <sw to ctos ^rt ?*te* ca*a me^ w 

5*1 <sto* cto CTtrom wi« to i ^*to **r% cae** to* (itr8<?-ii^) <sw-ei 
4 <rc*cto* (iw^_ijfcov) tfctoro* ctotoot to^ro to* i 
to avaHikva agtftoe** tom to# ^ i *rro armr* (iwv-iifcsa) attorn to* to** 
*wms c*st*to ^ i tott^ toto* (iva^-i *><?#) a*t* to* TOfto ^ i <sft ^ 

TO**!* atom ^ *TWTt TOf*, 4** «ftoT^Q 3*t* TOT? *t TO TOT afpFt 

Pto* torr a*ito toc5 i to4>g *t*l*c**te6* (ivai-ivaa) «ui*i^ to** ^ « tor cro* (ibw 
- ijfc^ 5$QTO?* a**i<3* to*$* *=e** «m toWto aatftow* ^*>j^ *na%i 
a**CT toto *75 isjvsv to i <sft *** 'eeGi 51 * (iv^-i^v) « c^ro* (isjo^-i^vo) 
c** to* c*, Ptetom to*e*mj 1 to** to 4 **f& ^5 «* 7 i?toto t^sto* at* ** 1 * «* tot 
tor?5 totoc* f’tito*) 5 * ^ totoc** TO* ^*s1^ w *to» ^rooto 5 *- ^ c** 

f^B#l* C*M « ^f|* l*to*^m*Ttoto*CTO 5 C**%aif^^^tc^*TO^<!?TCTO 5 

ar^s *1^* ^** 1 * tor 1 Pi* Pi* to#* *% *t%* ^*# a*n* toe* atoto ^ 1 ^ 
aai<toc* to* *ts TO75 c*s|*to 'sneafto ^ a^% 1 1 *** totoiro* 
a*1<fto7** a^FT* TOTS *1* (iVSi8-iS»^8) ^®lto totoc* TOT* *rca* I to 

sircwa to*a ^a* to* al^am* ^ato* to* i to TOto ^ c*m- toto* ****** to 
ato© 1 TO TOTc** #f% ^a ^*sc*Pt* cto*s *s«nc*s to *i*i*to “c*i** m **t 5* 1 to** 
cro* ^PTO toft aai4to3) aito»ic*?r ac* 5 ** TOg* TO1* *ito ^*ict* 

ca^rs* tot (h^v) «aw. to«* 'e* 1 t**t^ (i^w-) <^toj* c**t* c#tto ^cros 

4 <T>Jtoa* ctot ^»ito ^ towi* to '**1*1*1 '***h *tca* 1 tog to to#* cto* 
apro tof a*Krto# *roa* cto5 *** (ivw-bii^o) ***aro toto to* i to 
f5to* toe** TOtos a*i<to* *to «naj^rf '*** 1 * 1 ffctontoe** *roai% 'srttosic** 



’iil^R'ash 


wnft ^r <rn torora cw wtR i 

to *1^^ *Ri<ftoiw«i «iiu^ «j?^f TOf% W'Jct «iRrh i to ypftm •mfa cmw^^sr 
Wt»T SRS «lf^H9» ctoR RK?R % RlR >II^MU R*Rl*f ^ifiRR TO WjRT TOft | 

'swsttr ^t®m rur tor ctwictww toto wh i 

®tr tmBto c®t ^i to* frnto #to to tot, *ncfc tos #*r *tm swift i 

Cs#9, G&ftftot, f^fw&M 4to*l, CTRlt 5 ! C*FH, tftTO 'SfR *H®fclW* W TO W W I ftftg 
$C*Ml»to 5# « ^PqS&M W5RRS '5fFmift I 

i.* *NI<l^fi»lWH tal 
Objectives of Physics 

iifltoH si^fta ?ro ttoffa w : *rctftoR w tow* rinPi* tw <rrrt «q?r 3 )M[mi$ 
tow* tort rmi^u* ft% £®f* <rcsrcs i *i%sr tTO*fift«T to *iii4toiw* 

<*R*fe ^ ftfa *n to *i*Ri 6 j<t to^ csrrs ^ to rr^qrr wr <#^s ftwro 

R-^'o i^RRsR OTRftfel 

*tftQ *R1$ « tfo* ^*0THt 'RKltolM* ^ ^RtR R<fat TO RR, to^ *lntftolM* RPR tot*lT 
to *ro ®nvnU«i ^sn tot^M tg<TO TOi to x t^oT% ’a^po *Rtfftwi%n 
RtftTO <mc®h ct, *brw[ <i-iN4«im tift® ftis&tift to «tfos m touch $w<wH cto i TO$t 
aftot ftftat (?rrs hito hr <r, cafiR « to *ifos i to *Rtftoi%tt RitoR 

<MW <R, CS|fB=T « RRQ ^ Rseff ^iRt *tfoo I 

aarftoiw* acrot sit^to viUhi^wiw «krrrr ^vus to anart to?® cw rrrt to <?®Rft 
R«#iw«i '5R7H7 *n*rra wt wR *rfc*r i %sibw '^rtrt *imb Rmmt 

71^5 ’RKff^HRS ^5TR R-tolWfl '$$ CTP3 WI? I Wt CWC^ ^W<WjWfJ 

^w4JiH ^feasrc^ic*R ^sr^ « ww-'tl^R«>iw ftat \ 

VR|<|^| W (7RR ^3 « «lto^ tt TO TO ftw «0C® ^?R Rf %s|*f 

ppr, a^HspwsRTOi ^i?r, v^^R> «ji(Wbr, tros*iiR«BH t^if^ toc^ (Mfa 

51M « TOtT 5lksr ’tm<rf^R ^o]^5 2|Bim% I fNfwR , , iJWlR'toM « 

Wwpnf^TO 

mhi^'Ssh Pm^wi "#n w = ^m\ ct t#, wjwt cw 

R®tw*i t^sr RR^ e i%roT %% ^oJtf^ csiw k®t i 'srprat twiwu Rjf^s 'sfe^r to<t 

^*nw (?rrs to 'srprfl i «aft tTO?r #^tr to toR*D^ i s^?j 



’'M^R'eeh 




aatwa tor-wpja wmat at^TO to at, R«>i*|tiit4 wmat antw atro to i 4war aBnwa tor*|tat 
a^ft^WtSttSa St^a^ta I ^StSTs wmitW aia^fi 4$ ^I%5 '5^f»(R WM a^R'SeM I 


antfR’telWa CS tto ^Pim W^Wt St^foa to : tOfal^M ^t a*ta a*tW ^BT, ato ^ W 

W$pu fos am, ^8 r $asts #»tta ^t% ataatta cstta, t'Siaw'D to #©tta ^tf«t% 
4W^© cat* wtti^ ^sr wmt am, cataita <?m #»tta *tw asca, anwfoa #»tta atto r§ta 


ait* t*nft sta wmitaa 
*1W *atS atotolta WlR*<f© tot 5 # 


wto sta i «ot ma atto fc^Mwa ^pi 


atoflwm w wto a^ ataft* atoa : attorn to wmat a$a wtr atw amre a# i ^t 
a*ca Itot amtw aa, astaa sto© sa, a% fro aa, #lwtta t%tota « *sbt 1a*5 wt#a afto* *ttw 
at to sa atofassta wt wmitaa ftto ait* i to wmttaa wiw $^fa© wta ^ailtot a%a taww 
afciai 


atoftota wmttsa a<taa*a aro caam : atotota attfca wtatts wmat wmttaa a4t<m amwt ^ 
<mw a# i ^t a*ta tow a^atwaw atowa <mo© am, aatto^aa att& wtwmatwtatw a# i 

i.vs C#® 

Physical quantities 

4 c#» wto at fw^ afaata wat am wit* wmat sift afa i caaa cwmta amwa <M*wa £w afamta 
wat mm, ts<j 4wf& atft i cwmta cstaa wa aftmta wat mm, wa 4wf& atft i wwa^a ata ^tn wts 
cat aaa mtat am, aaa 4wfi> atf*t i ^fa mft 4wf& mtcw tsata tg&tw , wtsta wwj^ wtw wata wt 
afamta amt am, ^gwaR wtw 4wfit atft i 4 cwlw wro ^a a^ aift wtc^ i »ot a^a aifta acar alar 
ascaa^ aiPr wits cattat afaaia amtw war tartar atf%r aisiar atatwa sa at m a^f^tat calfaas aiPt i 
caaa c^fam ta<j aro cata cama ta<j aiatat Ka i 4 ts<j araia war war cantai aif 5 ! aro sa at 
at war cottar aif^ta amtar aa^ta aa at i ^saK ^taj catto atf^t i waato ^taa# atf^t stwt 
waacaaa^aif^wttsca^aroatawaiaif^taaa^iaaai caaa wtaia aa^ afaam amtw ata ^ 
awwtatawa ^wta^sa afaamasatwsta^aiwataswiawa towtaastaaa^caaamtwstai wtam 
wmwa aro sta ta<j, spa « ^wt aro ata toam at t^ato* ta<j aro sta i ^©aR, 
caat att^s *iPr wtts, cat^cat ^a aif 5 !; 4«jBit war atf^m ^aa f^»a asta at i aif^taita* 
catto aif*t aat aa i 

^©aR ca aasa ait^f ^at^ta at toa^ ca^tat war atf^ta %aa toa a*ta at aa^ wartar aif 5 ! ^taa ^aa 
toa a^ta wttaata cato aif^t aca i wt totaa aaa atat smm am-cwttaa croi to%t <^t 



arefit aiftw caff^a* aifi^a M awts^ i 4 twt ^pit (i) Mj (*) w («) aaa (8) wnan (<?) 
^©ffc< 5 , sm Ob) $gmt <3 (*») •wc^r *l§W*t I 

'ala «HT W alft Cattw alf^PJCaf <?IW aW amt ala atffc 4a* at ^WlfW Catlap alfta tpRW at «MW 
caw jdi^o’iii'i amt am 1 4cm<p aat ^a am aift at c<nRi<p atf*t 1 

a^tRca w atft catfaa* atfta $aa 1^ aw at catfw atf 3 ! c«tw at® amt am TOaw am aift 
aca 1 

Caa, ^34, aa, ^siBf, ^SM, ^f^.'ft'Sa $v»jlft alf*t^Wt GRPft mtf*! 7 !^ C4W al'® amt m aca ^^Mam 
aifti 


BPR : 


aa = vga X ^ja*t 


caa 


= 'Sa X 


= W X 


aaa 

W§ 

aaa 2 


^WR, aa 4^5fi> am atf*t I 

^.8 ifoncur 

Units of measurements 

rnmttfm ftafta #aw am afafit astwa aiw ata-crom artamfi) ^s \ 4 ^e faf %3 acaaam 
astw stcamm ^a ata-cTOla 1 m\vw taalma #aw?t 4$ ata-crom la^aDiw aat afaata 1 
aramaro afaata aaw <prta wtwt fa^a afaata fa4a amt 1 <maa, a# caw ^caa ^ 700 
fa&mi catena cawta caw 5 fataww ata faw tot 1 aaa caw af^ iw caw 50 caws aaa 

atw 1 44tw 700 fa&m ^jat a# caw ^jat^a afaata 1 5 fawtstta ajat faw TO atcaa scaa afaata 
rna* 50 caws ^xat aatma afaata 1 wtwt afaata ft4a amw ^ca mtatwa faRcaa atamm 
^a 1 4 <pf^ aaarf 'am 4 <pn> 4am 5 1 

cawtwt afaattaa mar awtma 4a^ ^tsr® at TOt afaatcaa am atca ^aat aw afaata amt am 1 
afaatcaa 4 $ TOt afaataw aat ^a afaatcaa ^am* 1 aw amt am, wtwt atfk Mj 4 fa&m 1 ^atw 
fa&m ajar frtdm ^am 4ai 1 fa&m aaw fa^ 4 at&t Mj to i 'am atfk Mj 4 fa&m aaw ^atm 
atf^ata^j l fti5!c<m 4 1 aaa.TOsa, caa.'sa.aa.al^.^taaimt, ^^aamt^nf^afamafaT 

1%^ 4aw aro 1 ^ ^ams^at 4aaro amt atw ^ttcat ^a ^faampw 'atroa ^ 
a^w « af^wtea ^ amt am 1 ^awm aw^llS ^st atfa^cat 'aiam a?paa a *a^ 1 
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(SI)-4g (TftR 5 ? : 

(RtRgs glRg (TJt^'SHT <q*g*lC*lta $*& R&J ^BT ^t, ^it cRRg 5 te®W®t R%g WT 

gig I R*^ (Tit R3lbC-W «rt^o ^ I 4g g*eggfl> tWw «ft^0 I OTW ^R 

gc® ^eg ^iRgSt- *m, ggg, *nar cgstegi R^ R% R£g gsgeg gt i ggegg Rgtfw gt w ppm 
8ll$l&* «lR^®WU WT iflRT (PPIMT «I0^H gt I W ^gsgsR WT gleg I 1960 gleg 

^gsegsg *pgR M^g ggg cgtRg? ^wjMira eg gt ^jh>i^ ag«t ggr gegRg gggvSkiM 

Rgegi^ fr^RRitegt «itfc«M gegg ^egg ^MRs^Pim ggg ggr wg, R*^ ®te® gtegg 

cgstegf gRRg ggR 1 cw <*fr « ^ Reg Rfcww g«piRs gsgt gg, w *m ^gs 

sgsra ^rtMim ^sgwitgcfa gigiegt fifctegg g^ egegt gc®t i ®ige ^nw gjtRegg RgsR ggcsre gw 
<gg*R gc$g Mjtg> Rttegg ggr gc^st i Res ^pgRra eRRgs ^gsg^jegtg srt ?Re*tg 

*}fR gfat gw ge*it i 


<i|«W» ftRta : *HHI(/( ^TfM (TiM^M w$ ^tRgssj ^s^^Ttgs 1 RBlg (m)gMTI 

< 299 792 458 * 


®egg Rwi : jpiMtg »ijimc'o 'eeg’Bg ^ cgwigeg gfw aiRgig-tfgRgig 

gt^g frsfg ^gsR RPNoig «gegs i R^naR (kg) geg i <<$ RRstgRg gj|g 3.9 cm <w §wr 3.9 cm i 


ggegg (new : ^gsR Rmr - 133 gggr^g 9 192 63 1 770R3TOg’*i3gsge® cgggggteg 
®tegs 1 egew (s)'gMn 


®miana ^ggcgsgRg : giRg figg R^g ^miang ^megs 1 cg*iRg (K)gegi 

273.16 

agtesg <ggsgs wiRigig s ’^gpgteg 1 Rftg ijge^ ^g Rp© <si^r &ot 4<r Rgeg%r ^eigsig 
sweegera ^jR W®gig ^g®r ’iRgittg eg «iRgw agt^ wi ^ig^tegg ■gegr 3R R5ig 

tge^T2 xio _7 R^5gg 5 T^ < !, < i^^^iMs 1 ^rtRggig (A)gegi 

R*r ^sig < 4 gsgs ggiecgt = gsjte®»n ^ <M < ifggi c r R*r ^%®r gt cgsK?n ^gg orffi RR?& 
Rmp 540 xio 12 ^gs ,l, tieM5g ^gsg^RRsg«rR87|g s rgseg ^^RRRRegs^igRfgsg'tsSt^ot^ 

sf% (T^egRgM '<Htg>it 5 t — 'egR 1 

683 

ggie^g g%ne«ig ^gsgs cm •. eg gfggw *m$ 0.012 Rspiam gstgg- 12 <4 m Rp® gggr^g ggn 
^MjgssfPifwt^RR (oth gggfl, ^trk, twgR'i t^rR gf ^^egig RRR e^RMt ^t) giegs^iegs 
1 cgM (mol) geg 1 



»hl^R«sh 


c& 


Mv dlR 's 'situs 


* 1ft 

*iftasrifa 

Ki^ii 


(length) 

1 

Rbls (meter) 

m 

W (mass) 

m 

Rc^teih (kilogram) 

kg 

«. »l»i*l (time) 

t 

&>ig < P'® (second) 

s 

8. '©(■'’WiSf (temperature) 

0, T 

C^Rj'l (kelvin) 

K 

<t . v ®Rs' i , 2H(5. (electric current) 

I 


A 

'i>. % S I*T 'oR'sl (luminous intensity) 

4 

< Pjlc'« 0 ll (candela) 

Cd 

S. *tteR (amount of substance) 

n 

CTN (mole) 

mol 


d)«pc<M ’jFi'®<P « S ,y |’lPl'®5» 


4<M»jwiii «jjw wt ^ i ?m «*rcfl> ^if^m *im ^s 

*p c^g ^i, Rt&<i ^rmte ^R^wt ^ sfwt^k i <imc*m 

i^R ^ ^*Tpm ^ Rwi)^! ^#, ^FT <?iR W 4$ ^ 1 ^ ^ 0.000 00001 m I 

^sfmr ^iR 4$ ^f«?nfBt ^R, mm mvs m a% c^c? ^?ijf 

$<w^i te*i wr ^raft ter? 4$ ^jfGiw^ ^iR ^j^t?r w RR, ^ft 


0.000 00001 m W* 9m 0.01 pm, 4«ltW V (^ftot) 10' 6 RiRn W I OoV|R'»iW 


^iR ^ «iiijitnd *hRR\s Rjrc $*?\m <&vm wsf 2000 ooo ooo w i m ^srisrar 2000 x 
10 6 w = 2000 mw tew sffisffl ^R ^ft ^Rqt 1 ^wjwt?} *nm Rc^te 




jLj^EI 

W« 

IK ) | 

<*Wt (exa) 

10 18 

E 

1 44||fil>M = 1 Em= 10 18 m 

C*f5T (peta) 

10 15 

P 


CiRT (tera) 

10 12 

T 

1 <$<mm = 1 Tg= io 12 g 

te (giga) 

10 9 

G 

1 R*W1^ = 1 GB= 10 9 B 

W^tf (mega) 


M 

1 c*r» trsafl? = 1 mw=io 6 w 

Pk'il (kilo) 


k 


wc3l (hecto) 


h 

1 cajfriqjr = ihj=io 2 j 

cvu<p| (deca) 

10 1 

da 


C5ft (deci) 

10 1 

d 

1 asfts’sj = ldfi= 10' 1 Q 

C^FG (centi) 

10‘ 2 

c 




































































’iitfR’wli 


bo 




WW 

SuW 

RR (milli) 

10’ 3 

m 

1 RPtaJlf^lTOr = 1 mA= 10 3 A 

^l^oa 3 ! (micro) 

10‘ 6 

v 


•ulcil (nano) 

10‘ 9 

n 


f^1c<p| (pico) 

io- 12 

p 


CTOJ^l (femto) 

10‘ 15 

f 

1 tfMtUlfilfcto = 1 fm=10 15 m 

^d»t (atto) 

10‘ 18 

a 

1^6te^= 1 aW=10 18 W 


10 <?iw 10 ^:*rr ^ tffcF'r Rmm spm ^®r 


^5 fcttlfi* sr^P ^rn I CW 6733000000 ^FTt 6.733 xlO 9 ^ 0.00000846 ^PTt 8.46 xlO' 6 I 

^ 3 ?TR OT*IT CT 4 3#W sfttftfo ^Dlffisf 10 -<£RT «! i TNl<F ^s > -pplf^s fel-lftc* 

^Brtpf ^ 5 T *tmt TON TOT 10 «£BT ’HFapF T^S Tf*tfspF R^W 4 ftty(+ W TO TOflFT 

item ton 

tofciR* gfftw gRstf^ ^obt cto flpsr TOnsA Pi^^fD <id? : 

10 m x 10 n = 10 m+n 

m ^ n Mt^lMl - *W\WF ^ <W5I^ ^C® TOST I 
CW 10 6 X 10 7 = 10 13 , 10 7 xl0" 2 °=10' 13 
®tt*1?I C^srs Pltsjte RuvilU awtwr 

10 " 

— = 10 n H- 10 m = 10 " m 
10 ” 

CW 10 6 ■*■ 10 4 = lO 2 ^ 10 3 H- 10' 7 =io 3 - ( - 7) = 10 10 

b.<? 'siHt 

Dimensions 

^rrsrat $c®isiwt csrwfl ct, ctic^ c#o siPr <sw ui% *ifoo i « 

C^sti^n C#0 R% ap<W (power) «SW jfl% fftroi Rwm Wt TOt ^TUT I 

^stcsTt inPiOT isnPrflpiBr aab-«.^ ^nPiffei 'snorr i 

CTO w „ 

ppm, to = ^ x wt = ®?r x== = w x =3 i tiwjsi 'snarr l , ®ci?r tou m, ■tow^ tou t 

<Kilc®i ^Tt?f <ilc<] MLT 2 ^sptK, scsjc^ "N tSff (1), 'STKSJt (1) 

rjiL 

■snail (- 2 ) i itph toto snait [F| = mlt 2 





























■ y M4R'e8h 




Tsmm ^rtat © ( a^ ^tff®a ®a* e ) , aatrea Ran ^?rr 1, ^t*R ft^om Ran -sm j 

afa?. *R1$fa afasrtWa '5J13IT ^Wt N I 

alail RcsIacHfi atajca «iRal c<pIg*hI at a$<p'®| albl§ tog's ■ 9 tlfa i 

s = ut+\at 2 

ftwiHl W ata* I ^BTT CWR13T 4^$ Wfftn atfta CaM, tata at ?m\ W I 
arasffc avila^wa *ia wnt aia^ writa ai^fta* faifa a^are awa atait are$ 

^.C'S ^G<1 I a)3R ^ v 1«ll\$ a^lTOGa I'O'ifU *R 'Sllc^, ^SlRtGa 5 a|<pfil 'iaHpTC^P ^Ib I ^ -^TOC^ 

sawtaaa, aiaataitz, 

wawt^tft ca*t, aiaatait —=LT l 

T 

L 

a At*ll ^1, ^^l3ffp- = Z,r' 2 

t awtaaa, aiaatait t 
:. ut-$3'm\~5m LT~'xT = L 
at 2 aRTafclT^PIt Z,r 2 x T 2 = L 

war afc«* $atat$ aftoataa «i»iftM* aaf&a atait z, atai^sR fawa awa 'srnsrtoz-i 
^JsaR, Rffoaafi* t^Fa I 

i.'Js iftWlft* 2|€fa « 7RZW 


Scientific symbols and notations 

a®tt ^.CfJ aiG<P ■ y 1lMR«8l(/1*] 9,0^ I 

*mz\ 2TO*r a*ta a# i cat ^at at a^la^ic** im atta 



ataiaa^® aiPife* a^Naa 
wrn aataR a^ca 


SfTO | <iR SRT jnftiJ at 4^5^ SRT TR^S 'Q g|f fa amia WT ^?r «flRt ^t asat aa 
^l^lRxp ^R«t a*Ca I ^ aa, MWIMI I^BT ^tt ^SSR R«ell«M CT 

CTIBH *tNt amaiat afaata a^at® to «!ier4W 4a*tasa '®li^lR><P *H% aia^ ^ I 


4<PGTO 7 R.C<P'» 'Q RR>»J 'SIR C®RR '®RT ^ PlC^lv® < ’f I ^jR> «l^»m e f <P«ll ^CilCS?. I 

i i c^n?n ?nPis ' s tr ^ ^srt r??ot ftc* ^R 5 (^fw wm^tr space rt 'sir^ 

^m) caw ^aswa 5iW ftw JRSR ^*TI CW "2.21 kg", "7.3x1 0 2 m 2 ", "22 K" I 
fb^Q (%) «£ft OT3 RR I <jR>^ ^ (^tC'R 4aR5 ^tt fis® , 1^R5 Rf (RCW 
(°, '<fl^")<FPiR?flRn <5t w (to R??um cto c^fwr (space) fw rt i 

^ i 3t^® c®Ria R*ra ^ ^<pc<pa ■snaFatw apta 5 (space) Rc^® ^ ca^R N m. 





vs i -m m*i 4mstmm cto mrmmm 5 ^ Rwm w msmi semes i cmmm toi / cmem*^ (fifcm 

gjf% c»iw® metre per second) ms 1 ffitm SfaH Wt swcs 1 

8 I a#^pn cmesi. sflftf^ms SS*m, cmsteml fm*|jj m*toa (abbreviations) mm, ^Itsm mtcm 
c<p|c*il mf^ mt mi?! [ full stop (.) ] <u«q^.vo sm mt I 

<t I 4mstmm m?F5 <?Nt sm cm\ ^mm (Roman type) CW ftfetERJ (metre) WV m, WWW WV 
s ^vojlPt I c<p|c»il dlPld ^Rc^vs SS <ftmsf rsjc<p (italic type) CWt «wji (mass) ®MJ m , 
(displacement) wmr 5 $Wlfm I 4$ W mlftm m^s « 4^5 (*m ?m « <ttm cmsfm mm WR 
m^ (font) mimsimmsmi semes, ^^t^mtmRtcm ml i 

Vb I 4msemsm 7f?j^s (g$ W (lower case) <?Wt sm (CW "m", "s", "mol") I mj cm W 
4msms m CT'QTTt SCmeS <7^171 ’WCT® ^ WI Stm) m^ StFsm WP mt 
sm (v^^iRms 'smmm cro) m^ ste^m w sem i cw 1m$5emm mRtsjmtem 4mms 1m$5m 
^piN <w ’tiTOsm mimt'imtem 4msms sem Pa i tfemt 4mms Immem wnt csfr stffom wf 

Sem CW newton mt pascal I 

h i 4mscmsm ^lm*f 4<wm$ vsr^t ftmim ^ 4msemsm rntem cmstemt mftms si?1$ sm i cmmm km- 4 
k, MW 4 M, GHz-4 G I 4^tf^ 4*itmiftvs m?T CW ppF sem ml, sem pF I 

vi ton (io 3 ) 4m cmem ms mmsm ms ste^m wp sem i 

^ i 4mstmm mttm^iismra m*iemt msmsm sm mt i cw "25 kg", sem, to^ "25 kgs" sem mt i 

io I (T^temt mt Cmnemt Cmtto 4msms mt m«?l7t 'G 4^ ^ mto <7Wt (line-break) mtom wr 
Si&v© I *(m 4cm lep sc°l ^T??OT vq 4WW ^ 'SM Wt cme^s mtem (line-break) I 

Measuring instruments 

W^mc^ssf 

m^WMitd tm^j mfmmtemm >mtbw wr ^rr ffifcm c^r i 4m 1 ffifcm mt 100 wPc^isi i 
45R7 vflw fm^m c^\ m^n i 4t wpm 4m* mt«t cml^fBm 4mi mn mrn msfBt rniw i 
acms (Til^tems ^rh p«t m msmt rnttmsi 4t sn^ims mcms m^it l fsJl^tm mr o.i 

Wm c^t»m mrcmj mf^rm : l^&m <7^?m mttmj <m ^5 mi msiflm mro ^tm m 4msapo 
(7msi?m o mrc?t mi cmst^mi ^fmmiwmms rnicsf ^rm ms^s ^cm i m^5m ^ m*s (p^m cm mtc^rn mum 
tots ^m mi^ fmt^® stm i mt^sm ^ sitipsm rnitk tom stmi mt®m i mtmrn e i«ttm cm mc«m 





^tiT Wl C^d^Rl jc ik’l ^W*l *wc*i <iR vsH adi''® y ilcHa ■»ilcM I*ltH <il« »w 

'W 5 $'&&L=y-x\ 4 (P^m *I1*IMJ flPlflfcl* Mj Wl I m d&ET ^ 

«*! <Wto WC® '531 'eiPftlM <7^*1 1 

’®tf%W <??•[ 

mm fttm d**« im AIWh *i £ n<j m& *t# i ftfaftUiora ^?r cw 0.2 flfflSfeia, 0.6 
fitWm ^ 0.8 ftfWra $®jitfr ^pi m\&& mm ^h '*»iR«m <^*t i «if*i^ *tM^r 
PldildS «lPi«lsi (£) C^T '°(lf^ ,K Pls I *TW^tQl <fl c>«Pd*Kl ^ C 35 ^ I 



air 1 ktti 1 


mm 




IHInll 


■an 

nimn 


Toifl : 


d*K®w ^sn 'stem v iQmc v w mi ^®r d**d*ra *itn ot c^ft> m d^»r mm 

m\ *3 m m ^ifana cwri emm ftfta xmm mi wia ^ lifted ^jiyr 

^ ^t swr c*?uw *m <*if? ^ swr d**pra *n*t <n erm* mm 

m\ ' 5 !f%ia c*m ^ m m\ m *m 1 ^ m m swr emm 

^ 55 f m* (for : >.» 1 swr emm m *prt 9 ^ 0.9 

wRJflBin 1 ^iFfors d^pra lO^Hcn^swr c^»w 9 ^wsrjpim 1 ^ssK^iPfasrc^ppiiT 
WflJFIt SPfR F’TOW '^® 5 f 1 5 td^ CTOT WTFTT d^lfcl SWT (T^PEJ’^Ssr ^tPfc dEPT 
cm ? BJ tfPF m ^ tbbt ^ifolWPP *$ 'BlftllM ^ (Vernier Constant) I mm* 

VC <mx 1 'i)*?n> *\o& ^ 3 T flsTf 'tolPfolW IMu <wl Wl t®1 ^c*it» ©lf*«ita 4£^ = — d^J^flPf s 

n 

sptr <?wiii l ^5^ ^ic»l?r Mi n mtt I 

fr'lCslHP C^tai 5=1 tSrf^f <iW.n = 10 ^t 5 t 

^ s 1 ^ 

.-. - - - , n - o.i flift - o.oi 

n 1U 

c«r <?FtFTf w c«K»ia 20 m 3 W? emm i 9 '^^ i 5 t^WT^^sWT(Pww 

1 mm -<q?f ®cn m <nw 1 w ^ m 1 ®rt^flta 

W SWT CWT *9 '»|W*IM d^t^M m ^fBHl Z^PitTBw $*&T I 




i8 




Jr'S *j|M1M 

j$® <wtftaic*fa R*fti ala ®tftuto ■q'ilPMt^ i ^laa <a$ aMiwleaa caata ®lftafo *1»aft aia^tt ^al 
aa i R]{r&9>lfl 5,‘Hl'o •rc^fi *11 to il*1 CT*c 5 Jl$® ^jlPMU^f ^J*T at Siala c*n**i 'C'oli <Pfl 1 aa I SrtH 
CT Site*'® ^aj at*f ^ftt <1W ' s ^ft OT ai *B <#?? t-WCJM sgsat aa Ca$ Site"® »iwft ai®aC5laM 
^flWtFTtaWl ^ &«pc™ w|<.»1* «JJKC*ifl ft^a afi»<lc®la afaj ^a *lfta <*wfl> 

cafl> cwaaswiawi <uaaia$ ®iPfoifl cwai (f&a ; i.*) i 



f5d) : i 


4$ cnaia^f ®iftaia sww cwcaa fcaa aiata at croa aawt am i 4$ cwcaa aw ^ aw i 
^ ’Bgj ^it^iwi ®tftata t^'iw staia t"ww aw wwitii mm ^fsftw awt aia i swr ^taa 
csiaia ^ ®iftaw cwtas ®iata aaa wen aw ®aa aiais*!® 'oiWuhi ewiaa Taj am aata ewiaa 
Tar awa aw ft*a aia i ®iftaia ewa amaja ■* 0 ! ftftfttat ®*jw afa?®w ft<fa ^ai aia i 

$ata «lRwta ewa 'IRIrw aft® Smiles Jt^® «wlPMIe<Tfl >olft*il* il*W ftfa ^fll aa I 

j fta auiftaMa awwj ^fiah : ata ^at aw, wwi aesa fca^j caa ^fac® ^ca i >K»(tw ?$® 
©laia n$fta aiamiM *tf*ia <mc® aa i ®iftaw aw aMiwi csiaia dw aiaw aw» 
aa ate® staia c^t*m »i*h « wiPfaiuw wi^h <*»^n»t<p R’iSl'o ft^ caw -, pia i aGflSa am sir® 
swia cwcaa Taj (0) awa ^nw Wm ®iflfaisf& -m& ar cw ’to to®* m aic®a ^iw 'RI ’tictt 
^ i ’ aw^at Tfesa m sit*® t*^wa M Wi "aw i ®iaw >fla M ^ {M + 1) 

fulfil »aa *ihii*jiRf i A/ftft -m troi ®if^aia aiaaia 'vea caa <«iw ^sa i <fla 

^ca ®iPfa1a *ltJn 

i4aia caac® ^ca ®iPfaicaa CTHaH^aata c^wa wtpn awa ^nw liiiin i aft CTitaraiaar 
ftw aiw, ®taw caac® ^ca ®iftaioia ctm awft siaia c*^ia wttat aicaa aw aauca 
’WWft^cacai ®iftaia wwh <ataw^a5a®iftaH3iaaaat®a i 

aw^at aw, ®iftaisia rawaaiaft aaia w™ liwft awaawftwcaar^iawiftainwi 
ac*w ®iftma vc aca 


»irt>fl = aaia cwaaiif + ®iftaia ewa *ni 



= SWR PgR + 'blPfoto WII^ x «lftg|g ^ 
*fa,L=M+ VxVC 


fctrtoH ; gig*, hc^s B £B*^ SWK t'wwj 12 mm gW ’"ifas**! <flg*. 'olPfalam 7 g^gg gfflfi) 

SWR (?^»c"w iflgtf) giPlg fic*K* l '®l*,c*i gpSl ^ 

L =12 mm + 7 x 0.1 mm ('olPuita 35^ gpfl 0.1 mm) 

- 12.7 mm = 1.27 cm 


SWR P*PM C5UM ^ 'blPfaM P^PRI CStgR g*H PIPt ^ ^5*R gigigTO 'blPfaM Wl*H ’tpj gff 
SKTR c^c°w ^pj ilc'ta gtPl ftpf gig I Rts fW'a < 1TC?f I "^gfc® gcg 

^ *qg ^ ^ Wt1«R ^SI f^5 I 

^ gc"isg gftiwj vsiwg gjRi^, ®tcsg gjigtf « cgfi> w gig i i^gpregg^siip^ 

g$fi> gfcRffigJ u 'gppfog <g*g g>ita f (fim : *.«) i 


A B 



foil : i.O 

4g ^ gi^g gwi f*fr a is® giw i£rosfi> wi Jii^ftftg? g« ^t whSNm 'siiU^iwi gtro ^ 
«ffli gl^c® sciic^. ^gsfi) ^t*it »r c i rpt gww RftRSlw il’ltR'P'® ggg pg®i <flg^ 
M»wlfftn ^pt T«®($5 ^fttfalgg c *8 fasg HtUMl *1101 I £+Mty 1 % i^ft T 

^ flRigftg* gigig*te 50 gi lOO^siggsgtggi ^ggigi^ggg *ntt gt wi 2 H«$RPig? gs ^ 
g*cg ^sgg c^c°w gt®f Egftto p^pbi gtplg gtpt ftpi ■gig i «i<hi*j 

t*g»C*Ul ^*1J gT*f <|R Rc®| *Tf *j|fl 'ol^OT ■g^t'© <| if" (*]■<? ifllb Attics, i 

ijPt T tflgRig isg <i«i^¥i gp> (^fcgfStopgsgggigg cgfrtfj tflfi> «ifas»»< ^oi ggr gg 

'Pis (Pitch) i ^sPflg p^wg gtai ^ ^§flpt - ^ stHo gr g^o^Rcg ^TPi ggt gg 

gpw «lf^ ! 1 c R (Least Count) I 4PP LCta 2PPH gsgt gg I gpw fsl4ljj c>^wg 
glgt g«gpt ’t'R ^tsgt gig i ^sgk. 


•tfg^r g*1g = 

fartW cgtpRi ^stcgg g^gg 









.'. *lRlA *M*T = — ^— rnm = 0.01 mm | 

100 

^t*l(SNi ^Oro : ot 'fliaw wf *inc'& c*r *tiwa t9J5 <«&« « b 

®ur^r*Nt <ww ^iw *n»u c* 

<*TCRr ^el^ta e taPfa cwcis *llfc I 'SfW WT^fa 5 , toRfa c^ww *tli L mm «*W, 

$sw>w c^wfl wm *wut c 1 ^yssft, 'sluwi 411*1 ^miom w s 

= fcsPfa p^*r *tii + ^m\i c^wfl ^fl "^wot x *(Ri# «m*t 
'*tf&D=L +CXLC 

frwfirt : ^ 3 mm twcra JfaUI 20, 1 ®1®3 <®PT 

- 3 mm + 20 xO.Ol mm - 3 mm + 0.2 mm - 3.2 mm 1 

^S! WK *fll«*l alt"SftPrfc ^6 A ^53 WR fS&R C^PH 'JpT m ’pJ 

llcrls *\\(M 1*k*i *rf <ilfl ’©l^t'i ^slc© mjt siwiw, I 'irs sr'l.l v l|i T f'5P*(T*I*T Pit's ^ I 

’$flH"4 

wtcflT wimi *m *n^f«H imta ip to •ilfciii %Rc»w to toto to, 

ftar toi to ^ i ^5 ^ *inlc4fl HfitoM ^ to MfitoiMfl 1 

TOTO ^T TOIt ^IT TO3I gf <unr*i l Hntfffawh « im|**i uHoitfiae wicil TO 

PfAt'is TO MfortC’lS TOJ sj^'o TO 1 TOW *uhwUI3 gT -iSItMIct wit'll fai*ic»t*i TO iHtoM 
’iSH*! CVlC-0 ^fl TOlTO *11*10* ■ p ltSI TO* *lsH*ll&l iBCWflJ 'tHjtfl TOS CUE® *foST I 


A. 



fiftlf : i*8 








is 

^ wc^ toiww to ^ ww gtow *ibtpi « p 2 ffi%w to* (far : i.s) i <*fc«iw 

t $6 44 f& wm w$ /iz ^w ^ m^s ^fi> TOrw tot ton fjww wror to ^fi> ww gtow <gwr 

ail^jwj ^Jwlcil WIC 4 I AB TObW C 4 C 2 J iii 4 fD 1 ^ (knife) '°il'i 5 R 5 w OTGWt ^ l ^ Rcos Iwc 4 'sjW 4 « WIcs 1 l 
AB ifblUw tow ^tt W 1 W P- 4 W to WNt ^W I <0$ Wlwft tow WfBfaW (CO — »«Br 

wmw ^'»iw toroi to 5 1 <9$ *iflJi'ow«i w*r ifcwft wcoPik^ (zs) to 5 1 (^nfU to ottot 
*wft) 1 4 Piw ^w wttwr TOlto ffiwPh. wswt ^w 1 %wt wiwf&w wcwr ^w# toe wm ws wf 5 m 
^ 9 g( tow Hifa& to?n m 1 

wfc ,45- ^w ffo ttupkot ««Rfl> Qiwwiflfc wuitfft wrrow cto tor toto wto tors 
tow to <srwto ^w# ^ cstcsw to wwrt To 5 1 toft wro 5 to ^ro w$ ab m*ft 

WtWCWW ^ toTO 5 TOSTO TO TjTO TO I 

^?wtTOw wwpto 44ft *pwt (po wGwt ftwftt toto <$w tow ^ ai^ .nwsft <?tow 
to ^s wtwr ww 1 wng^to wtro ^bc<w ^ ms <?row 0 w to to 1 gww wfe (mz) 
g wftnsiww tow ^w ^ictt ^Bto wng^to a*at ww 1 wrw^tow 5 ^w# wsic&wtowwt^w 1 

^wt wtro wiron wttot : ^wt toI^ «j«*imu wi tow h tto wtwto tow tore to, to 
ab w$ftG tow tow tflw. #w totwtw to ^oim ijwre wtro 1 tow to war ^g tow to 
ijwre wtro 1 tow //to to 5 ^wttw wm to cro to <wms ab g warn cm wwtowicw 1 

y 45 Tf* s-fTO Tip tof& to^ c^r?ra to to to ^ro «rtro 1 «njmr cror Urto ^ 
«nro ^t> 4 fDfi cm c^ro? ^ ptrc^m mr ^C4 1 ^ cm ^ mr ^rt to 

/45 TOW ^ TOW WWW ^ ( BS) WtWT 4 WWTO WWW TO tto TO WtC^s ^TOW cm ( 7 TOW ^ 
WtCWW Tj^TO WW ^W I W 1 WP tow TO t 4 Wt GWW CWWt MZ WIWTCTOtos^WI 

cwro wr fwtoiw ^w wtro to w^to wiwtow wiwiw wlTO ^w ^wi^tw frow wiwtw 4 w$t 
4 CW Wl*Tt wtowt to to WtWC^o WW S'O’wW WT C^^CWW ^WI WfCWW ^ WICW WWIW'SICW 'JWC'O 

WIC 4 I ‘fl'olcw BiMI WfBWIWtW ^klc<IJ W^W ^ 5 W fw^fw 4 Wt WlW I 

wiwtwf^ 

WJ WIWWH wfwrow WWT WIWT wfe (Stop watch) WJWTO 4WT ^w I ^ww w wfe ^ wwcww to 
TO 5 ; f^ftow wiwf wfe ^ «aww «flwt wfe 1 (tiww wiwt wfew cro f^ftow wiwt wfe to 4 fw^w wi^ 
CWWI itlW 5 ^ itlWlW’tWMwfe CWWtCW ± o.ls W^ofw^fStCW wfrfro “TOCWTOT Rsfer'Ch WlWf Wf^ 

± 0.01 s wro wftoro wfr fro to 1 ^iBt4M wfe ^c^mi^wg wiwr w% TO 5 1 

CWTOT WI wfwwrw 4TO TO wf^ TO to Wt°r 4WCO ^W W^WG 4Wtfs ^W I TO WJ WJWTOW 
Wlci) (flJD DCW «llCW, Wt <^4 C J 1C < PC'®S <G^1G '»JfT?? , f I Wf^G itlfil WT% CWCW 5 WJ%C5 



v M4R«8h 


bv 

aft^f fts to i was cti^rt 4 $ 3ft?r aftro to to i Xf*m& wfcro to 4 t ^fts 

aftTOTOamo.3 s i 

i .b* ’ten 'Q la'£«l'©l 

Error and accuracy in measurement 

to aftroaa ft3*iTO$ TO*ft %rt xm, i to?® a^aif® 4 ^ aJNw* w®bt $a«T aftroa?i fofci'oi 
ft^r aro 1 tot to, to* ft ftftm aro ailftftftm « caftfifttaa ¥tw (ftfiBftiw) to asftt ^ 1 
ftfra aro m\ X 9 « ^ a$ft?r Mi to?® *rt$ ®r^a toito towt 0.1 cm (aarou '’sggro 
toto) Tjf^s <n f^r ?$5 ata 1 aft aaro ifiM Mi atat to ®i?pi ft^pi®t toc®t tot aro tiiw i 
aroft 4«i44W aira aw Mi toc® tot 1 ®siw c*k*w ^pt ataro to^to aaft® 
Ml® toi^toii to wr a^nitaa ^7! ^n?re ac? ttiw 1 ^r toto toitoi ^ aia 1 

'iQiJlt'W *l^nw?l TTC®ft I TO aft 1 TOTO$ $ft® ®RI aS^TO TO^t 

Pl^vsw aftTO ^sf wri 4$ ^ -TO Ml TOtfsT 26.0 cm ±0.1 cm (TOt (XUS ata I 
W5 ± TO M TOIt a, ^ *2|?r XfS Ml 25.9 cm « 26.1 cm -TO TOO TOTW I 0.1 cm TOTT 

aftmcro aro toto® f®»i arora 3 ft ata 1 ^^art tott : 

f^)M^ 

0*0 <jiP*i£i<p ^ 

( 3 ) <uf^H'® i^fU 

: aTOTt TOft Hlft 40I4TO aftTO W1 CT 3tffol aW aftTOf® -STtW WJ3PU aat 
TO vo|c<P TTO 3ft TOT I ‘£to’ TO ata^ ^T X® ^ 3 ^ >1"ic^ ^fai^ ^TO Wf TO «Tf TO?. 

tgfta a®itft® tot tot ’foi arot aftTOf® to^jm Xfc? toto 4ro <7Tfro toto ^ 

TO3 fror ^t % TOT TOTO ’if^TOT W 4 5|T5 TOT ^ ^GUt ^s I Ml 

TOtra t^m < 7 ^i^ xm crof^ wrot M ^ ’rfMR’m 'ro®^ i 

3^®mi?T t^m 7^5T (Tpsmr ’ra ^pt stittw 'srrort^ fi^» ^sri cto^ a xft otsth ^r, ^®f 
3^^(TOPl%^^lTOT^(7tTOIOTQTrf^?II ^^^«ftto^'5TtTOt^(7^^a 5 5Tf^?I 
'srm« M «gfl> « t^rtam c^fDfj c’tro^ at^® 

^ron xtux f%^f x\ cmax fSwwt ^r i M wt ^topst ^to®t ^t®i^® aPr xt 

to tot (xus aia i M ^ 5)^5 ^ictt xn I ^s^at ww tow »sft ^ ^Ht 
TO I M Tjflfc* ^rlTO® TOT TOTO te TOia *H? ^s TO I 

«) <iiP<ii 4 ^ : to€wict af^:^ w tot to-cstoi^ toi tow s» to i M 
tout Tift 3 ft «nas to^ Tnftsrc* 3ft tot i aro i$s TOftatr^ aft^a ^ «nw Tift sto ittoto ^ 
TO TO ^tftTO CTOTO ^ TO trot «Tt TO ^slTOT 31^® aftTO ^^I| ^| ^TtftTO 5 Tjft I 
croftstw TOftftRT ^r wrtJftUian ^ftt ^rft toto ctoto ’^to x\(X Itot x\ ata* wtror M to^zt® 



■ y M4R'e8h 


<5fl> wics i aSfam ^ ®rtca <at aif*^ 3ft fa*fa mca faw ^a i ^ia*ta arno mi caw 4 $ mi t%am 
a*ca mfo mi caa <mw ^ i 

(*l) ai%ms ^ : aitwta aaa galena atatfta mi ^a i a^ca^wa f^wa aaata mti ca 3ft 
mtta ^stw ajl^s 3ft aca i aft a<kaa>wa ^a wut mw ^ea mti ^a^ai afomaat 
mamta, caacat am cam at mtata crc t ca 3ft aa caveat's aii^m® 3ft i caaa cwcaa atatcai 
caacat ac$a frfti atata aaa ac$a amt cwcaa caaa atcaa mica ftcac^ ^at arnica at caca aft 
ftfetca cam aa ^staca mci 3ft aca i ^a# ^caraa <ptaia cwcaa as^sa «m tafta* cwcaa 
mca ftcac^ cast ^are aft ^a aa ^©taca an^ ^a mtaca i ftaat caiawa cataaaaa ft<fcaa aaa caiaa 
aamt ft*fca ^a aatca afia caiaa aaa amt atca at i ^aat attem^s ^ i 4t aaa ^ ^a aara aaa 
atamca amammca mi law ^a i 

apjaatfla i.i 

<^0; ^ta^tata a^a <aafi> cmtztaa 's a^a mta^a ft*fa i 

Sen "to : ?itt® aalfaaft aiaata a^ca a^a £a*rr ft*fa i 

^3t : c*>iwa ^^cat catcat a^a ^fc&a afaata i mta calcar a 5 ^ ca ?ma aaa aca atca cat a^a mlaaa 
acai caacat 'maatata a^a caacat ^a a 4a^m®a r^ca, 

A=LxB ( 1 . 1 ) 

^ V=LxBxH ( 1 . 2 ) 

^mca, L = a^a (ft^j 

B = a^asma 

H = a^a^wt 

jtta aTiftmcfo awcar cacaacat £ac^r?t mi ft^fcaa ^zt : 

<ft<j = sma cwa mi (M) + atftara aamaa (V) x '©iPtaia ,gaa (vo 
m<rm l at b at h = m+Vxvc 
a^mt% :j^aatfam^,'m»aaaa 3 ^i 



*tFF$fwt*T 




TOwqiat 

i. ^5 to <*RI 3*TR -^0^ «flW ^IFST *IH «W'0lW*lW Gift TOIA 

w^ot^^l 4?m ^ ( kqotwi 

*. <*m «ii*m*i«i <p^1T5c4 Mj ji^ *jiPHic*m ^ tbitiicni ^:*u ^rm w <^n®r 

^ SltFW 3^ ^jJtQ | ^ fclffilllM* ^ TfW G*K«M CT TfW 'srfwsj 

, 0*1$, ' f Tlt 5 l^ 3.G®ll 3*fH C 5 ^ 55 ! M I 

». «iPfatBi?i w TfH a*rR c>*c*m mc^imi 4^ ^w fit* ^mr 

wi «# 'eiPfaw wtm v i 

8. fcptfj WilJ WfflFT ^#0 * « » ^ 2jfeim «p3Jl^% TO 4<R 2fho 

<t. gw <®\<® 4>jiPMit4n a>t?m w TSRtm tost * « » ^ gjfgs^rm 

Wl^Htn *ffr •fl'S 1*1^ ^C<P 3Rf|^ ^ | 

'b. *m ftwt ^s <wiPwit*w ostsm tot 3«?rm w * « « ^ gfi^ 

^RHtn *ffr »fl's <4^ ^c<p 3Rff^ w i 

*». aorta fo>iiM«i ttripij ^ft* frrfj, sw « w (l.i) ^ (l. 2) »i*i)**i*r 

^Pfc?T 'S|H|'04tt <l>^f&Jl 4^ ^jcfer TO I 

^ynmcwi ^ 

to : 

3*TR C**MU T^p®sr «flW TORT *IH, 5 = cm 

^iP^P^TOCTft^W^WW, n = 

.-. 'tolffillM $*&, VC = — = cm 

n 

i. ymm <3*^ frtfj, sw « ftwtftfaia 


«IUj'o4W 

v |^G< ;(Se t 

^«?t3T 

sWH 

M 

(cm) 

»|p(fttil 

J 1*J v ll'S*1 

V 

'siRuW 

VC 

(cm) 

M + FXKC 
(cm) 

FWfSj3 

t¥n 

L 

1. 






2. 





3. 





gpRt 

B 

1. 






2. 





3. 





\SH>vo| 

1. 






H 

2. 







3. 
























’iil^R'ash 




ftm'QTrnmt 

^ ww, a=lxb = cm 2 = xio' 4 m 2 

V=LxBxH = cm 3 = xl 0 ' 6 m 3 

<4? fl» -^5\m 8M TO* WPI 1M?1I 

^W*fT : ^05f WI5 TO TO* *Jl*T M* I 

Tjar : wnw ^ irorr*^* ^[e&* *ttot i crot TO* sw **t** frrfjsr to c**r *to 

« *il's*f *t* ^i* *ifon*it *b* swwnn ctof*t i ctot ^st*si* swwtRPrfc to* jwww 

(W^ 

A = nr 1 

4TO, r = TO**to 


n= 3.14 

<*N*TO**jm</*PT r = d/ 2 , 


/OV 


A = n 


W 

•*. A = —nd 2 
4 


^TOr* ttitoi mwiwi (toj* «nfr ^3 : 

Mj = c^ 5 f «nfc (Z) + c>*m* (O x *m (zc) 

= z + CxZC 


( 1 . 3 ) 


tori «rt*t 

i. sro proa ^3^1 *s ** -str « ^ei4bi <?ro* c*rfl? wot TO ^te i 

<4**1* WW 9\5 W* *** I ^'Ql<Plf1 <?*55j 7fn^4 <4*5*1* ^TOl <sfl> £*ft*s (7^*1 **H* C* (Tf^J 

^bi ^?n *tro 1% 1 to** <7*5?7i* ct fl» «m ^wot to «m to ^ 

(LQ <** *** i 

vs. i4*»T ' 9 lfN 5 tft 5 l vo|«qlT5c<P ^ C’lcerfl wilt ^T® 'Q 'STWIW C*E* j q>n5o<P i4<pR<p *4l*4 ^f?lC4 ^1°1<P 'S 
?*jt*5 TO* to *5*1® I 



’'M^R'eeh 




8. 4$ ct cw ^1?r Pit ^flPSr *ffe ^te 14 ft 

tsR^ C^sf (l) | 

cw 4ft ^Ftf «M^?ur(o i 

&. siurtii lViiw^iWCTj^iBBr^jm«sr^Br (1.3) ^4*rt^ta^i^aw«*ciisi c^mum 
ft*f?i i 

'oiynmcn 

v tfc<) , *H 

t^R^ (.xpc»lfl 4^ '5tE*fa "5IH, s = mm 

c*m$ oft^sw^rew, n = 

Rfr (^Ms <£&m ^lc°1 P^OT CT frt^J «lI«S»»l ^c?o , 

p = mm 

.-. ®lR& *tfa, LC = — = mm 

n 

'bImto <uh PKwra 


TOUT 

*ttif,L 

(mm) 

■^PFIS 

<?*m?i 

c 

*iR& *m 

LC 

(mm) 

41 W 

d— L + CxLC 
(mm) 

(mm) 

1. 






2. 





3. 





4. 





5. 






^IBRT gWW-Hl t'W’l, A = }nd 2 = mm 2 = xl0' 6 m 2 








Ibfi 

*1$* iBsaffc* (V) 

ii 

(^) stn^ 

(*t) *IN*W|6 
I C^PR W RR CStC^s 
(^s) 




(R)^$CBFRtf 
04) 'Qjoto &*jj 


(*t) >)WJ*ij RTC ^ 
no I 

(^s) W 

(«t) 2RR 




(*i) 

(r) *i%t*t 

8 I RfcFF ?!$^ RfllPWltf ^IPRRiT ^ <71 *ffr <TN3?It (M ^ ^ SRR CRR *ffr 4 cm, 
WIH3R7 (fl^^lffisiRf^ 0.1 mm I ^MlW? 


(4 s ) 4.07 cm (*0 4.7 cm 

(*t) 4.07 mm (R) 4.7 mm 

ftcbfl f^s (t <4^, 'b «i **q^ Sfc?|3 S'Qi] RlS : 



7 cm 

fgai rj’ ftar 4 4 ’ 


<t 1 *1 fb^fts^ N*||JgV6H 



(4 s ) — ot 3 

3 

(«) 

4 3 

— TTr 

3 

(^t) — 7ur 3 

4 

(R) 

7U 3 

«l ^ « * fi>W «||il«CH4l : 



(4 s ) 1 : 0.673 

04) 

1 : 0.0673 

(«D 1:0.763 

(R) 

1 : 0.637 



*8 


’’Hl^fresh 


*t. 2|*( 

b. W W <7Mt <7^ fw c=lfat°i<i OTTt W! caPwfDfl 1 1.73cm I W 

W1 4$ ’I^TM •Tl'Q ^S •'TO I Httf* W1 CQ 4$ (P^\ fw WW ^ 
^ ^ c’tro i ^Bn ^ <?k?t Fm* \sic^ o.oo5 cm «if %m v\ttm 

<imta <mw q«ic«i»i i 'oifojta c-^c^fj ^ikic<u ^5 frt^j ■ y iEj»iM i 
^5. 'Ol^UW S^P^t? 

*t. C^IWT «Tlf% < #^l c t 3<m 4W1 5 *! SfWl'gR W? 

*f. <u«qf.vo 'olR^lfi c^cra W '5t 5 t 2WH c^pc«i« W 'ftltftel l^fef ^ I 
^ n wwa sm frtfr af^mt >i*<wt«i %*i i 


*t. ^\*m 

b i ^rmt c<h «w^wh 4^ ata^ <^\ w i 

*i •• l^t us am^'feiwji Rj»ju<m 'saafe - ^rt^ e m 4*r w*f ^9 

^ i f^ 5 ) ?nf*r ^ ^ ipfRj ? 

0*0 wtl^ inf 5 ! « 5W ^i% tot apfaj w i 

8 I (3 s ) 4<PC<Pil «i|*^s^|fvo<p C^H C^H ^lf*f^5 pflf»Rs ^rf*f **?ft ^c*JG5. ? 

0*0 w i 


<? I 'SiKSTt ^ ^ f3t ? 



